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ABSTRACT 
 
Chapter 1:  The Road to Development:  Empirical Evidence of the Effect of Roads on the 
U.S. Economy: 1904-1921. 
A cross-sectional county data set is created, using decennial census data and rural road data 
published by the Office of Public Roads, to analyze the effect of road infrastructure investment 
on U.S. aggregate output. Estimates of output elasticity with respect to road input are calculated 
utilizing a translog production function.  Elasticity estimates range between -0.069 and 0.209.  
The results show that road capital had a small but positive effect on aggregate output in 
developing states with poor initial road networks.  However, in states with a relatively high level 
of road infrastructure, additional spending on roads had a negative effect on aggregate output.  
The results suggest that investment in road spending is most effective in regions with a paucity 
of good roads. 
 
 
Chapter 2:  The Political Economy of the Rural Roads in the Early 20
th
 Century 
Local expenditures on the rural roads in the United States increased dramatically in the first two 
decades of the 20th century.  By 1920, total expenditures on roads and bridges were on par with 
total spending on public education.  This study examines the determinants of road demand, as 
measured by levels of local road expenditures, using county-level expenditure data from road 
surveys conducted by the Office of Public Roads.  The results indicate that increased amounts of 
state-aid on roads was associated with increased local road expenditures in the Mountain/Pacific 
region, but had relatively little effect in the North Atlantic and North Central regions.  This 
suggests that state-aid may have been viewed as complementary with local road expenditures in 
the Mountain/Pacific region.  The paper also found that the presence of farmers led to a 
significant reduction in the amount of local road expenditure.  The opposition by farmers may 
explain a significant amount of the observed variation in local road expenditures across counties.  
 
 
Chapter 3:  Paving the Way To Educational Success:  Road Improvement and School 
Outcomes: 1900-1920 
In the early twentieth century, U.S. consolidated schools were a key to improved educational 
attainment.  However, consolidated schools would not have been possible without the necessary 
road improvements to transport rural students to distant centralized schools.  Here I show that 
road improvements explain 10 percent of the observed change in the fraction of rural schools 
consolidated in the Midwest.  I also measure roads direct impact on educational outcomes.  
While roads had a modest effect on school attendance rates, I find that roads can explain a 
significant portion of the observed rise in the average number of days attended per pupil and 
teacher quality.  There was thus a significant social externality associated with investments in 
road capital in the early U.S. in the form of better educational outcomes.  
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Preface           
 The economic importance of transportation is without question.  At the macroeconomic 
level, the transportation sector is seen as a key component in generating economic development.  
At the microeconomic level, transportation systems affect firm and production costs as well as 
household expenditures.  In the United States, expenditures on transportation accounted for 
approximately 16 percent of total household expenditures in 2010, making it the second highest 
expenditure category behind housing.1        
 Throughout its history, transportation innovations in the United States, such as canals, 
steamboats and railroads, have spurred periods of economic growth.  A recent innovation was the 
creation of the Interstate Highway System in 1956, which ushered in a new era of safer, faster 
and cheaper mode of road transportation.   A wide body of literature exists that have examined 
the economic consequences of interstate highways.  These studies generally support the view that 
the construction of a network of superhighways in the 1950s and 1960s led to large economic 
benefits.  Few, however, are aware of a similar revolutionary innovation in the U.S. road network 
that occurred 50 years prior the construction of the first mile of interstate highway.    
 Between 1890 and 1930, a national crusade consisting of academics, bicycle and 
automobile manufacturers, railroad companies, farming interests and educational reformers 
agitated for the improvement of the nation’s rural roads.  This agitation for good roads, known as 
the Good Roads Movement, led to an exponential increase in road expenditures and innovations 
in the construction, maintenance and management of the rural roads.    
   The modern network of transcontinental interstate highways obscures the fact that the 
rural roads of the United States were in a deplorable condition at the turn of the 20th century.  
                                                 
1 The data was compiled by the Bureau of Labor Statistics, Table 3.  Age of Reference Person:  Average annual 
expenditures and characteristics, Consumer Expenditure Survey, 2010. 
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Although rural roads were vital arteries through which the flow of agricultural goods traveled, 
few of the roads were maintained at a high level of standard. The Commissioner of Agriculture 
declared in his annual report in 1888 that “the common roads of the United States have been 
neglected and are inferior to those of any other civilized country in the world.  They are deficient 
in every necessary qualification that is attribute to a good road; in direction, in slope, in shape 
and service, and, most of all, in want of repair.”2  In the early decades of the 20th century, vast 
amounts were expended on the construction of improved rural roads.  Local and state 
expenditures of rural roads increased from $62 million in 1904 to $476 million by 1920.3   
 However, the construction of improved rural roads was just one facet of the revolution 
occurring in the rural roads.  Concurrent with the increased expenditures on roads, there were 
significant changes in road machinery technology, road building techniques, road management 
and the professionalism of road workers.  Innovative road machinery such as steam traction 
engines, steamrollers, rock crushers, and advanced road drags made possible the rapid 
construction and resurfacing of the roads.  Newly developed civil engineering programs resulted 
in trained road engineers building the roads.  According to one source, prior to 1890, there were 
no engineers who were especially trained for highway construction.4  The re-emergence of state 
governments (and later the federal government) into the field of highway administration was of 
particular importance in the development of improved roads.  State highway departments were 
created in the early 20th century which brought some much-needed oversight over local road 
districts.  These newly created state road agencies promoted scientific methods in road 
construction through the dissemination of knowledge.  In addition, state-aid and federal-aid 
                                                 
2 U.S. Department of Agriculture (1888), Report of the Commissioner of Agriculture (Washington, DC: GPO), p. 47. 
3 Expenditure figures are measured in constant 1910 dollars using the CPI from Historical Statistics of the United 
States Millennial Edition Online.  Table Cc1-2.  Source data  comes from various reports of the U.S. Department of 
Agriculture, State Highway Mileage and Expenditures. 
4  Mason (1957),  p. 2. 
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programs were developed which contributed to the improvement of the local rural roads.  While 
in the mid-1890s only a handful of states had such state-aid road laws, by 1914, 42 states had 
some form of state-aid.  At the federal level, the Federal Highway Act of 1916, the first highway 
bill passed by Congress, appropriated $75 million in funding for the construction of postal roads.  
This bill paved the way for future federal road projects.      
 It is therefore somewhat surprising that only scant attention has been focused on this 
period of dynamic change in the transportation network of the United States.   Although several 
historians have traced the progress of the Good Roads Movement in the early 20th century, these 
papers tended to focus on the political campaign for road reform rather than the economic 
benefits of rural road improvement.  Some contemporary studies were conducted by the 
Department of Agriculture attempting to measure the economic benefits of road improvement.  
However, these studies were limited in scope as they focused only on the economic conditions of 
eight counties.           
 The purpose of this study is to measure the economic impact that rural road improvement 
in the early 20th century may have had.  Although a number of important issues are raised by this 
study, one prevailing issue links each chapter:  What was the impact of rural road improvement 
on economic growth?  The first chapter focuses on directly measuring the contribution of 
investment of road infrastructure on U.S. aggregate output.  Using a translog production 
function, estimates of output elasticity with respect to roads are estimated for each state.  By 
using the estimated output elasticities some conclusions may be drawn on the efficacy of 
additional investments in road infrastructure.  The chapter’s central conclusion is that investment 
in road spending is most effective in increasing aggregate output in poor regions with an under-
developed road network.  However, in wealthier regions with a good road network, the marginal 
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benefit of an additional dollar of road expenditures is found to be lower.  The role of different 
groups in the campaign for good roads is addressed in the second chapter.  Given that road 
improvement has some beneficial impact on aggregate output, why was there such strong 
opposition to road improvement in some regions?  Utilizing a median voter model, the 
determinants of road demand are considered in detail.  The chapter finds that farmers, who 
should have been the primary beneficiaries of improved rural roads, were among its most strident 
opponents.  Some discussion follows as to why farmers may have been opposed to good roads.  
The third chapter looks at an indirect way that roads may have generated economic growth.  
Some economic historians consider the rise in human capital to be a leading factor in explaining 
economic growth in the early 20th century.  Much of the rise in school outcomes were occurring 
in rural schools, as a movement to consolidate one-room schools became widespread.  There is 
strong evidence to believe that the Good Road and school consolidation movements were linked 
and that rural road improvement made school consolidation possible.  The construction of 
consolidated schools provided a higher quality of education over traditional one-room 
schoolhouses.  Roads may have had a large social externality, through its impact on education, 
which traditional cost-benefit analysis may have overlooked     
 While the improvement of the rural roads may not have captured the attention of 
economic historians the way that railroads or the interstate highways may have had, its effect on 
the U.S. economy was no less important.  There is a considerable amount of untapped data 
concerning rural roads.  Indeed, the availability of little used data was an important factor to the 
author in the selection of this topic.  It is hoped that this analysis will act as a springboard for 
future areas of study on the economic impact of the Good Roads Movement. 
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